Abstract. Preference information integration of experts in weights determination of criteria is principle in MCGDM (Multiple Criteria Group Decision Making). Based on the nonrestraint of parameters selection of soft sets and the characteristic of specified aggregation operators, this paper describes a novel approach of weight determination under preference orderings of different experts. The corresponding algorithm is given and implemented by Matlab. Lastly, an illustrative example is given to determine the weights of criteria in the partner selection of R&D cooperation of enterprises. The result shows that the approach is efficient and feasible.
Introduction
Many Group decision-making issues are often determined by several relative decision-makers and experts. In multiple criteria group decision making (MCGDM), decision makers (DMs) always give preferences information on alternatives or decision criteria. Because of the difference of cultural and educational background, familiarity degree with alternatives, evaluating level, preferences of experts may be different. For reflecting the difference of different experts or decision criteria, weights of criteria and experts are critical in MCGDM. The approaches for weights determination of criteria come into three categories: subjective methods of weights determination, such as Delphi method; objective methods of weights determination, such as principal component analysis; the synthetic methods which means the combination of subjective and objective methods, such as analytic hierarchy process-AHP.
In the process of determining weights of criteria or experts, there exists nonstandard, stochastic, fuzzy and subjective data. Z. S. Xu focused on multiple aggregation operators to aggregate special preference information, such as linguistic aggregation operators applied for linguistic preference relations [1] , the hybrid operator generalizing for reflecting the importance of both the given argument and the ordered position of the argument [2] . Some new models are provided to deriving the weights of experts or criteria based on different preference presentations. A distance-based aggregation approach was proposed to assess the relative importance weights for GDM with interval preference orderings [3] . A belief structure was also provided to represent the partially ordered preferences with belief degrees, which can cover both qualitative and quantitative aspects of the evaluation [4] . Das S. et al. proposed an objective method for determining weights of criteria based on a new measure of intuitionistic fuzzy information [5] . Furthermore, a new method determining the unknown preferences for group decision making was presented to satisfy order consistency for information aggregation [6] .
A soft set [7] is a parameter set over a subset of an initial universe set. Researchers can choose the form of parameters they needed, which greatly simplifies the decision-making process and make the process more efficient. Based on the work of Molodtsov, many scholars have done further research on soft sets theory. P. K. Maji et al. defined equality of two soft sets, subset and super set of soft set and so on [8] . The applications of soft sets theory are also extended to different domains, such as stock market analysis [9] and suppliers selection [10] . In processes for making decision, several experts may be needed to determine weights of criteria. If each expert gives an order relation of all evaluation criteria without giving detailed scores or grades of criteria, the soft sets will be a perfect tool for integrating different experts' opinions. Therefore, how to integrate opinions of different experts for determining the weights of evaluation criteria will be discussed in this paper.
To facilitate our discussion, the correlative definitions about soft sets theory and the ordinal relation are presented in Section 2. An algorithm for integrating experts' information for determining the weights of criteria is subsequently described in detail in Section 3. In section 4, an example for illuminating the approaches provided above is presented in detail. At last, we conclude the paper with a summary and outlook for further research in Section 5.
Preliminary
Definition 1 [7] . A pair ( , ) FE is called a soft set ( over the universe U ) if and only if F is a mapping of E into the set of all subsets of the set U .
Definition 2 [8] . 
A Novel Algorithm of Determining Weights of Criteria
For obtain the group weights of criteria under preference orderings of multiple experts, we provide the following novel approaches based on soft sets and aggregation operators. Algorithm 1.
Step Step 5. Compute Step 6. End.
Illustrative Example
The partner selection for R&D in technology alliances is commonly a process of multiple criteria group decision making (MCGDM). Weights determination of criteria is a critical step in MCGDM. Because of the difference of knowledge structure, familiarity degree with alternatives, evaluating level and individual preference of experts, individual preferences of experts may be different. So how to aggregating different expert's preferences to acquire group weights of criteria has become an important task.
The algorithm 1 which is implemented by Matlab will be applied to reckon the weights of criteria in the partner selection for R&D cooperation. Based on the prior research, eight sub-criteria related to technical strength are selected. They are the per capita R&D cost, quality of R&D persons, timeliness of innovative resources input, the per capita the output value of new products, the per capita patent number, production ratio of R&D results, timeliness of technologies and complementation of technologies, which are denoted by 1 e to 8 e respectively. Suppose there exists a finite experts set
Each expert gives a preference ordering of evaluation criteria based on personal judgment respectively. So we have FP are showed in Table 1 and  Table 2 . Table 1 .Tabular representation of (F 1 ,P). Table 3 . . Therefore initial weights of parameters in the parameter set P are adjusted with respect to group preference of experts. For example, the weight of the parameter 1 p with initial weight 0.2 is dropped to 0.183, and the correlative object is 2 e . This change is mainly due to the different preference of several experts. Among four experts, two experts consider the object 2 e to be the most important criterion, an expert only thinks 2 e to be the second best and the other expert considers 1 e and 2 e are in an indifference situation.
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Likewise, weights of other objects may be adjusted due to the group preference of experts. Obviously, soft sets and aggregation operators can efficiently aggregate and compromise personal preference of experts.
Conclusion
Due to the influences of knowledge structure, personal preference and other factors, the ideas made by different experts are generally different. So how to aggregate the personal preference of experts to form the group preference has been one of hot issues in MCGDM. The preference ordering is one of common means under fuzzy or uncertain environment. Therefore, we provide a novel approach for weights determination based on soft sets and aggregation operators. This approach fully takes advantage of the nonrestraint of parameters selection of soft sets and information aggregation strengths of aggregation operators, and makes the results more reasonable.
